Received for publication, September 30, 1996 To elucidate the biochemical mechanism of osteogenesis, To understand the biochemical mechanism of bone forma tion, it was proposed that, at least, four factors must be taken into consideration (1). They are: (i) cells directly involved in bone formation, (ii) matrices produced by the cells, (iii) body fluid that contains mineral ions, and (iv) regulators of general cellular activities as well as the calcification process. These four factors should be analyzed individually, then the interactions between them elucidat ed (2-4), and finally they should be integrated into a whole picture of bone formation. The principle can be applied not only to understanding the mechanism of bone formation but also to reconstructing bone tissue locally in vivo and in vitro.
To verify the above proposition, we chose ectopic osteo and chondrogenesis induced by BMP (5-7) as our experi mental system. This system offers the merits that cells and body fluid are already available in the system, and the only items we must add are the matrix and regulators to induce cartilage and bone formation. Another merit is that the discrete pellets were removed and subjected to biochemical analysis and histological observation. Alkaline Phosphatase (ALP) Activity-Implanted pellets were lyophilized and stored frozen at --80°C until use, Samples were cut with scissors in a conical Eppendorf tube into fine powders of about 0.1mm in particle size and mixed in 1ml of 0.2% Nonidet P-40, 10mM Tris-HCl, 1mm MgCl2, pH 7.5. ALP activity of the suspension was mea sured by the Kind-King phenylphosphate method (22) .
Osteocalcin Content-Pulverized samples were decalcifi. ed with 40% formic acid at 4°C for 12 h, keeping the pH constant at 2.0 by addition of 40% formic acid. The decalcified solution was collected by centrifugation at 10,000 x g for 30min. The supernatant was dialyzed against distilled water and lyophilized. The samples were dissolved in phosphate buffer (0.123M NaCl, 0.01M NaH2PO4, 0.025M Na4EDTA•2H2O, pH 7.4) for radioim munoassay (RIA). Rat osteocalcin (Biomedical Technol ogies, USA) was used as a standard of osteocalcin. Goat anti-rat osteocalcin (Biomedical Technologies) was used as the first antibody. Donkey anti-goat IgG (Biomedical Technologies) was used as the second antibody. Rat osteo 
